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Figure 7a Process and Application Flow for the Preferred Embodiment Using 
Simulation 



Step 1 

Prepare simulator; 
Enter lithographic 
input: Source, 
Wavelength, NA, 
coma, feature size, 
process variables 



Step 2 

Simulate large 
feature-shift for 
various source 
illumination 
conditions 



Step 3 

Determine source 
parameters that make 
feature shift 
insensitive to coma 



dX _ dY 
da8 ~ da7 



= 0 



Step 4 

Tabulate optimized 
exposure conditions 



Step 7 

Calculate a2 & a3 
void of coma 
effects 



Step 6 

Reconstruct lens 
distortion map 



Step 5 
Perform lens 
distortion test 
using optimized 
source settings 
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Figure 7b Process Flow for Applying the Preferred Embodiment Using Look-Up Tables 



Use look-up table to 
determine proper 
illumination settings 
where coma effects 
for large feature shift 
are reduced to zero 



Perform lens 
distortion test 
using optimized 
illumination 
settings 



Reconstruct lens 
distortion map 



Calculate a2 & a3 
void of coma 
effects 
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Coma sensitivity to feature size and sigma 




200 




NA=0.7 

248nm 

Softstep 

F=150nm 

E/Eo=2.15 

RThk=400n 



1:1 MaskCD(nm) 



Figure 12 Coma Shift Sensitivity for Equal Line and Space Features. Curves Labeled by 
Conventional Source Numerical Aperture (Na s or NA source). 
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